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USSR/Chemistry - Cadmium = Sep53

"Electrochemical Behavior of Cadmium Under Condi~
tions of. Its Spontaneous Dissolution in Aqueous
Solutions of Electrolyte I. Effects of the COncen-
" tration of Acid and of the pg of the Solution at
a Constant Total Concentration of the Electrolyte‘,

o

(D Ya. M. Kolotyrkid=L. A. Medvedeva,x\Physicochﬂm
Inst im L., Ya. Karpov

Zhur Fiz Khim, Vol 27, No 9, pp 13hh-1353

'I'he electrochemical aspects of the dissolution

i

. of cadmium in acidic agueous solns of electrolytés ‘
L
’ . ,
: ' 269726
Seanln have been clarified using the polarographic method
] e '-_for ‘the detemination of the: concn of Cd ions. ..
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.n: "Kinematics and Mechanism of Dissolving of Metals in
Rﬁii’gﬁ‘{ﬁt‘iﬁ“ of Electrolyies.® Dr Chem Sci, Order of Labor Red Bauner
Sci Res Phsicochemicel Inat imeni L, Ya, Karpov, 29 Mar 54, (Vechernyaya
Moskva, Moscow, 18 Mar 54)
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: T;L;hie . "'Effect, ‘of “anion adsorpbion an.the I net.:.cs of h:,drcgen fomatm“ on a'

) ~ lead electrode’ ‘
‘Porfedical o 'il'HDox. A SSSR 100/?, 29 ~293 Jan 11, 1955

Mostrack o Investigation was made to determine the effuct of tie. -anion compositl.on
: -~ .+ - of a sotution on the kineties of hvdrogen formation over a wide range

. of potentials and on the kinetics of supertension change with time,, |
* . The authors also studied the effect of temperature nn the rate of v .
. supertension ‘drop during the t.ransformatlon !‘rom the zone. of hlgh e

‘ polz\rlzat‘ons into low ones. -

“Institabion Th L Ya. Karpov Scient.—Rnsearch Physxco-Chendcal mst;.tute j_ .

Prosented byt Acadcmlclan \£ A Karbin, Auﬁuat .a, 1951;
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Abstract BN uReaults showed that uhe klnetius of H~forﬂatlun as dell < t e_ ;
© 77 kinetics of - any ‘other" ﬂlpctrcdo rcactlow will OA“LYI“ELP es ial’.;;f;_
changes as a result of tha: adsorptlcn-nhemlodL reaction be wpun tha '
surface atoms of the electrode rietal and the anions of the” antlva.,gf
- The polarization p01nt ab which’ the rate of electrode reaction le- ‘
" comes . dependent,’ upon the anion: Lompoaxt:cn of the sOlLtlu'x Fegde~
termined. by the zero charge point on: the surface of the olectro’e mu nl.

,_»VSoven USSR references (1939-1951) Tablc"érauhs. R T e

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000823930011-4"



"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000823930011-4

/A S -uena

$ "— ; =3 '-' ] -. .
.-‘-é,“’u‘ - ( Nﬂm”‘ Pt
32 NK;Sﬂ, (?Atd with &) was pm—.:nzm R el

_(imes.as. ast,nsp,,
! nmamm fer Cr i A ey t?uf ’ﬂéctms«m when & was

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000823930011-




"APPROVE

atain
Rayagiavi

R {1

givn the nrinnin,
ARG

0z GCETEe O PafSivALGD ™ 4 funciton

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000823930011-4"



"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000823930011-4

‘ KOLOTYRKIN, Ya. M. (Prof,)
.\/——-————N‘.‘m

"Electrochemical Inveatigations of Metals, "

- report presented at Scientific Conference at the Inst. for Phyei i
imeni . sical Ch
imeni L. Ya. Karpov, Acad, Sci. USSR, Hov 1957 yeical bhemistry
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Moscow

"Electro-Anedic Pessivation of some Metels in Electrdytic Squtdane”
2 8 paper eu’bmi*ted to the Internationsl Symposium on the Passivity of Metals, 2.7
fep 57, Dermstedt, Germany.

. c-3,800,126
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}(01_0 TYRKIN, Ta-1Y.

USSR/Physica.l Chemistry Electrochemistry. . B-12

m

‘Abs Jours Referut Zhumal xhimiya, No 3, 1958, 7309

" Author : Ya. M. Kolotyrkin, P.S. Petrov
Inst 1S
Title

Electrochemical Beha.vior or ‘!.'itanium An- Agueous - E].ectro].yte
Solutions. I.- Hydrogen Overeenaion on Titanium. -

Orig Pub: Zh. ﬁz khixnii 1957, 31, No 3, 659-672.

) Abstract: The overtensioh ( ‘71 ) Of'hsvﬂrogenton 'a"l‘i‘ cathode was studied

in 0.01 to 10 n. H§30¥ ‘1'and:6 n. HC1 and in acidifiel and
alkalized K,80, soluticns (general concentration 1 z.). )
N shape of the curves ( # ; log i) depends on the rate »f their s
measurement and on the prelimipary treatment of the el:ctrode. ;
At rapid measurements after a prolonged cathode polariration - 1
at great i-s, the curves ( % , log 1) in acid solutions and .-
in alkaline K,30), ones follow the Tafel equation (the :nclina- ’
tion factor is 0.100 to 0.140 v), and at 1 = 1 ma per uq.cm,

1/ &
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KoLoTYRK/N, YA. M.

AUTHORS: - Medvedeva, L.A., Kolotyrkin, Ya.M. 76-12-10/27
TITLE: The Adsorption of Iodine Ions on Lead Electrodes in Acid Solutions

(Adsorbtsiya lonov yoda na svintsovom elektrode v kislykh rastvorakh).
PERIODICAL:  Zhurnal Pizicheskoy Khimii, 1957, Vol. 31, Nr 12, pp.2668-2675 ( USSR)

ABSTRACT: It was stated in a series of works (Ref.1-7) that the electrolyte-

’ anions which do not partiocipate immediately at the electrolytic pre-
cipitation of hydrogen can exeroise an esaential influence on the
velocity of this reaction due to the adsorption of these anions
through the surface of the electrode metal. Measurements of iodine-
ion-adsorption on a lead-electrode in acid solutions by applying the
method of radiocactive isotopes were carried out for clarifying this
prooess, The following can be stated on the mtrength of these invest-
igations: 1.) The iodine-ion adsorption was measured on gpongy lead-
electrodes in acid solutions (1,0 X sto,é within the range of the
KJ~concentrations of from ‘I.1O"5 to 2.10°/ N in the potential inter-

- val of from -0.260 to -0.535 V by means of the radiometrioc methods.
2.) It is shown that an incresse of KJ-concentration in the mentioned
ranges is accompanied by an increase of the filling up of the lead-
Card 1/3 surface with adsorbed iodine-ions in a quantity of from 0.37 to

; 2 )
{\. hg, 25 ‘g 2 \?!: E E 24 3 3;“
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The Adsorption of Icdine Ions on Lead Electrodes in 76=12-10/27
Acid Solutions ‘

0.38.5% of the monolayer. 3.) In the investigated range of polarisza-
tion the value of adsorption is equally a linear function of the po-
tential, in which case the displacement of the potential in the di-
rection of the positive values is acocmpanied by an increase of the
adsorption-value which is the greater, the greater is the KJ-concen-
tration in the initial solution. 4.) It is shown that the iodine-iom -
adsorption on lead begins with noticeable negative charges of the
surface of the electrode and that it is coupletely reversible., These

- results correspond to the data obtained from previous works. 5.) It
was stated that, in dependence on the f£illing of the surface, the
iodine-ion adsorption can produce both & decrease as well as an in-
crease in hydrogen overpressure on the lead. Hence it follows that
the influences of the adsorbed ions on the hydrogen overpressure can
take place by two different ways: viz. by a change of the character
of potential distribution in the surface layer, or by means of
changing the energy of the Me-H-bond. Such an assumption allom to
explain the observed difference in the effect of the adsorbed ions

- on the kinetics of hydrogen-precipitation on various metals. There
are 7 figures, 2 tables, and 19 references, 18 of which are Slavic.
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The Adsorption of Todine Tons on Lead Electrodes in 76-12-10/27
Acid Solutions ’ B

ASSOCIATIN: Fhysical-Chemical Institute iment L.Ya. Karpoy, Moscow (Hziko-
khimicheskiy institut im, L,Ya.Karpova, Moskva),

SUBMITTED:  August 7, 1956
AVAILABLE:  Library of Congress
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: AUTHORS: Knyazheva, V. ll;, Kolotyrkin, Ya. M. 20-112,26=35/%%)
TITLE: The Anodic Passivation of Chromium in Acid Solutions

(Anodnaya passivatsiya khroma v kislykh rastvorakh).
PERIODICAL: Doklady AN SSSR, 1957, Vol. 114, Nr 6, pp- 1265-1268 (USSR)

ABSTRACT: In an earlier paper (reference 1) the muthors proved that the
curve which they obteined on the electrochemical reaction of
chromium and nickel in a K2804—solution by means of the

potentiostatic method of pola:ization-measurements expresses
the dependence of the stable speed on the potentiale It
permits the determination of the polarization boundaries of
the domain of passivation as well as of the corrosion losses
in this domain. Thus this curve represents a very important
corrosion-characteristic of the metal. In the present paper
the electrochemical behavior of pure chromium in its anodic
passivation in solutions of sulfuric acid¢ (1,0; 0,10 and
0,01 n) was potentiostatically investigated. The dependence

of the steady velocity of solution on the potential. For the
dence is express

1,0 n-solution of 8280 this depen ed by the

card 1/5 curve ABCDE (figure 1). At potentials which more negative
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then -0,350 V the velocity of solution increases according %o
the usual Tafelian atraight with an inclination of 0,07. At
potentials between -0,350 and 0,00 (section BC) the steady
‘velocity of gsolution deoreases according to the same straight,
but with an inclination of inverse gign. In the domain further
positive than 0,0 and further negative than 1,10 v (seotion
¢D) the velocity of golution remains constant. & rapid shift
of the potential in the direction to positive values is also
in this domain accompanied by an acceleration of the solution.
Farther than 1,10V (section IE) & overpassivation of chromium
takes place. Figure 1 shows that on & further increase in
potential the velocity of solution increases according to

the Tafelian gtraight with an jnclination of 0,04. Table 1
gnows that the calculated values of the potential are practically
in agreement with the test results. This shows that during thg
golution of chromium in the domain of overpassivation

3+ 2~
cr and Cr 207
ions gimultaneously develop at 8 ratio which rapidly leads to

an equilibrium between these iors. The influence of the pB of
Card 2/5 the solution. The dependence of the velocity of solutionrof
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20C11%~6-35/54

kilograu-calories. The anodic passivation of chromium is not

connscted with the formation

but represents & consequence

of a phase film at i{ta surface,
of the kinetic jnhibition of the

anodic reaction. This inhibition is produced due to the
modification of the state of the metal surface in connection
with time and potential, this modification being produced
by the adsorption-chemical jnteraction of this gsurface with

the oxygen of water (referenc

e 1). This conciusion is in

agreement with the results of the present work (figure 4).

Pherefore the polarizability

dependence of the speed of 80

of chromium and thus also the
lution on the potential in the

domain of passivation remain the same as in active state.

There are 4 figures, 1 table,

4 of which are Slavic.

Card 4/5

and 6 references,
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"Investigations 1nto Radiation Chemisty of Aqueous Solutions and Some EN

Other Inorganic Systems."

paper to be presented at 2nd Ul Intl. Conf. on the peaceful uses of Atomic
Energy, Genmeva, 1 - 13 Sept 1958. ‘
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AUTHORS: Bune, N. Ya«, Kaégtiffii:_ii;:ill——-———~ sov/76-52-12-4/32
' PTyurikoV, G. S. . '
PITLE: The Electrochemical and Corrosion Behaviour of Steel and
"~ Nickel Electrodes- in sulfuric Acid Solutions Subjected O
the Action of y-Ray® (Elektrokhimicheskoye i korrozionnocye
povedeniye»stal‘nogo i nikelevogo elektroiov ¥ rastvorakh»
serngy kisloty, podvergayushchikhsya vozdeystviyu y-izluche-
niya ’ '

PERIODICAL: gnurnal fizicheskoy khimii, 1958, Vol 32, Nr 12,
pp 2679 - 2685 (USSR) :

ABS: ACT: y-rays effect 2 dissociation of water, tnereby fornming :
; ’:m01eculesfwi§h.redoxAproperties. Tnvestigations were made of

type 18 -8 steelzand'spectrnlly pure nickel in 1% HpS04. -

at & 006°1§Qradiation period of geveral hourérat ahfinténéﬁiiﬁf

of 1.5.10 ‘eV/ml.sec. without radistion the air-oxidized =
steel anode had a static potential close to that of the -
reversible hydrogen clectrode. With the electrode remaining -

i jn the acid for some time, 2 partial polarization caused ’
Card'1/4 the potential to shift towards nerative values. In all cases

S

/ /
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The Electrochemical and Corrosi
and Nickel Electrodes in Sulfur
of y-Reys '

on Behaviour of Steel 30V/76-32-12-4 /32
jec Acid Solutions Subjected to the Action

to form Fef+ions. The oxidizing agento forming by
dissociation under radiation do not differ as te their effect
from trivalent iron. Soon after the beginning of radiation
platinum assumes ( as Ts. I. Zalkind and V. I. Veselovskiy
also stated, Ref 8) a value in the vicinity of the potential
of the reversible H-electrode. In the iron-ion a shifting
of the potential iowards negative velues 1is noticeable immedi-
ately after the beginning of the radiution, but the potential
goon shifts in the poaitive direction. The potential of Pt,
however; remains more negatlve than that of steel. With ’
irreversible redcx processes on electrode surfaces a nore
negative potential is to be found with metals with low hydro-
gen- and high oxygen hypertension than with metals with high
hydrogen- and low oxygen hypertension, There are 5 figures
“and 8 references, 4 of which are Soviet.
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AUTHORS: _ Plorianovich, G. M.y Kelotyrkin, Ya. E:, SOV/20-120-4-43/67
. _gmirnova, N. K. ———— :
TITLE: The -Influence of Nickel Upon the Electrochemical and Corrosion
. Behavior of Steelf(VIiyaniye'nikelya na elektrokhimicheskoye
i korrozionnoye povedeniye stali)

PERIODICAL: Doklady>kkademii nauk 8SSH, 1958, Vol. 120, Ne 4,
pp. 845 - 848 (ussr)

ABSTRACT: - In-this-paper'the-influence exercised by nickel on the behavior -
- of steel»in-the-domain of passivation is jnvestigated bY means
of the potentiostatie-method-of'measuring polarization curves}
the experiments were carried out- with steels of the types
Kh222,K5'22N14T”4ndKﬁ 2(N6ST. . MeaSurements wers carried out -
at 200 in a 0,1 n;solut{on of_32804.in a nitrogen atmosphere.

The velocity of the dissolution of - steel Kh 20T depends on the
potential in rather a~oomplioated-vay,~The‘bchavior of steel
at different potentials~is described ir short. The minimum
velocity of steel dissolution ig within the potential range -of
from O to 0,500 V. Also the other types of steel jnvestigated
card 1/3 ghowed similar dependence of dissolution velocity on the
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The Influence of Nickel Upon the Electrochemical and SOV/20-120—4—43/67
Corrosion Behavior of Steel -

potential. The addition of nickel decreases the dissolution
velocity in all potentials-that are more negative than + 1,200 V.
The velocity of dissolution systematically decreases within the
" range .of passivation in the case-of an increase of the nickel
percentage in steal. The addition of nickel has almost no in-
fluence upon the position of the curve which characterizes the
over voltage: of hydrogen. To.convert steel in%io the passive state
and. thus also %o increase~its'reeistance.to corrosion the :
stationary potential:in.the case-.of absent external polarization
must be shifted towards: the pesitive side, up to values which.are
more passive than the passivationvpotential. Such a shift can
be brought about by the -inerease-of -the .over voltage of the
‘anodic reaction and also by-increase»of~the total velocity of
the depolarizing cathodie Teactions. The authors decreased the
_over voltage. of hydrogen by faoing a small quantity of platinum
upon -the steel surface. Similar results were obtained by intro-
ducing atmpspheric oxygenAinto~the solution. The degree of
passivation of the surface of a steel with given composition
is a function of the potential and in the cases described does
Card 2/3 not depend on the method of maintaining this potentisl. & shift
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The Influence of Nickel Upon the E:ectrochemical and 50V/20-120-4-43/67
Corrasion Behavior of Steel - ,

PRESENTED:

SUBMITTED: .

card 3/3

of the potential by a change in the éhemical composition of

the steel can considerably change the degree of its passivation

with a given potential. In conclusion, the authors thank

A.A.Babakov for having placed the steel samples at their
" disposal. There are 1 figure, 1 table, and 4 references, 3 of

which are Soviet. - - i

January 10, 1958, by A.N.Prumkin, Member, Acandemy of Sciences,
USSR -

October 9 ’ 1957

1. Steel-~Corrosion 2. Steel--Electrochemistry 3. Steel-~Pessivity
4. Nickel~-Electrochemistry
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n of the Theoretical pivision of the
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report to be submitted for the Be Pnilodelphia, 4-7 May 1959

FElectrochemical Society - Spring Meeting,
Abst. available E, 3,128,

Institute for Physical Chemistry, Moscow -

Ka.rpov
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Vasssrman,vP.I.,'Kolotyrkin, Ya,M,, Chebotarevskiy, V}V.,
Feoktistova, A4, ¥ o

The Properties of Paint and Lacquer Coatings as Character-
ized by Their Eleotrical Resistance and Capacitance

Kolloidnyy zhurnal, Vol XXI, 1959, Nr 4, pp 392-397, (USSR)

The authors report on experiments intended to characterize

the structure and moisture-proof properties of certain metal
coatings by their electrical resistance and capacitance. The
measuring of the electrical resistance was carried out with an
alternating—current bridge, the scheme of which is illustra-
ted in figure 1 (diagram). The coating meaterials (perchloro-
vinyl, nitrocellulose, butylmetacrylate, ethylcellulose) were
in the form of thin films (30 - 35) on metal, and in a free
state, The way they were used during the experiments is
likewise illustrated in figure 1, Figure 2 (graph) shows
mzasuring results concerning the resistance of a nitrocellu-
lose film and the capacitance of the system: platinum electrode-
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The F;opertles of Paint and Lacquer Coatings as Characterized by Their
Blectrical Resistance and Capac1tance.

solution-film-solution-platinum elactrode. The resuli{s vere
obtained at a frequency of 1 kilocycla after various time
intervales. Previously the film had been immersed into an

NaCl solution. The results show that after initially high
values, the electric resistance of the film weakens due to a
growing liquid absorption, whereas the capacitance of the
system is on the increase. Experiments with the above-men-
tioned materials were carried out to ascertain the dependence
of resistance and capacitance on the nature of the film ~for-
ming substance., The results are listed in a special table.
Figure 3 (graph) shows the affect of alternating current
frequency on the electrical resistance of coating films. In
mest cases the resistance weakens in inverse proportior to
the increase of frequency. Film struchure, however, exercises
a congiderable effect on this dependence. The resistance of
less compect films weakens to a lowrr degree than the resis-
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Electrical Resistance and Capacitance.

~ Card 3/5

tance of coﬁiaét,fiims.}Figure 4 (graph) shows that the
effect of fraquenoy on electric resistance grows weaker

~in proportion to the growth of liquid’ absorption by the film,

Figures 5 and 6 show the effect of electrolytes on the elec-
tricael resisjance of & film and the capacitance of the system
(ethylcellulpse film in both cases). 'The resistance and capa-
citance valuds are lower in distilled water than in an NaCl. -
solution. Ditcussing the results of their investigation the
authors conclude that the establishment of & direct corre-
lation between electrolyte concentration and film structure
on the one hand.and eleotric conductivity of the film on the
other hand is not admissible. A comparison of the data ob-

‘tained in NaCl solution and in distilled water shows that

such a direct correlation does not exist even at the time

of the immersion of the film into the liquid. The authors

assume that the so-called surface conductivity plays an im-
portant role in the conductivity of the films. Ir %his caese
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. The Properties of Paint and Lacquer Coatings as Characterized by Their
Electrical Resistance and Capacitance

the total conductivity of the film immediately arfter immersion’
can be determined by two componentss K¢ = K, + K,. K is the
electric conductivity of the electrolygé in t%e po%es,and K _
the pore surface conductivity, According to the investigations
of I.I. Zhukov and other scientists, the specific weight of
surface conductivity in the total conductivity of the film
considerably increases at a reduction in pore dimension and a
* lowering of electrolyte concentration, In dependence on the
swelling of the film in the electrolyte, a third component
appears, which is due to the conductivity of the film body.
In case the equation will have the form Ky = K1+L2 + K
K, is the conductivity of the film body. The results of' the
ifivestigation can be summarized as follows: e relation be- )
tween the electric resistance, the vapor permeability and the
card 4/5 lyophilic properties of metal coatings has been established.
Films wfth low vapor permeability which swell badly in water
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'I‘he Properties ‘of Paint and Lacquer Coatings a8 Characterized by Their
Eleotrical Resistance and Capacitance.

are characterized by high electric resistance., The electric

- conductivity of a coating film is of three components: conduc-
tivity of the electrolyte in the pores, surfacs conductivity
in the pores and conductivity of the film body. The conduc-
tivity of a film depends on the alternating-current frequency,

"~ which, evidently, is due to a change in the surface conductivi-
ty in the film pores. There are 5 graphs, 1 diagram, 1 %able
and 10 references, 4 of which are English, 3 Soviet and 3
German.

'SUBMITTED: 7 February, 1958.
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"Influence of anions on the dissolution kinetics of metals."

report to be submitted. at Gordon Research Conferences ~ New London, New Hampton, and
Meriden, N.H., 13-June-2 Sep 60.

Physico-Chemical Institute im L. Ya. Karpov, Moscow.
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KOLOTYRKIN, Ya. M.'; BUNE, N. Ya., FLORIANOVICH, G. M., Moskva:

"The Mechanism Action Of Oxydizing Agents As Corrosion Inhibitors Of Nickel
And Stainless Steel".

report submitted for the European Symposium on Corrosion Inhibitors, Ferrara Italy,
29 Sep-l Oct 1960.
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PHASE 1 BOOK EXPLOITATION SOV/5256

Gerasimov, Valentin Viadimirovich, ed,, Candidate of Chemical Scienée;;.

Reactor Materials; a Collection of Articles) Moscow, Atomizdat, 1980,
2064 p. 3,700 copies printed. .

Ed.: A.L Zavodchikova; Tech. Ed,: Ye.l. Mazel',

i ——— T

ticles is intended for mechanical and

PURPOSE: This collection of ar
11 as for scientific research workers »éon-

metallurgical engineers a8 we
cerned with the construction of nuclear reactors.

{
!
t
|
Korroziya reaktornyk'h materialov; sbornik statey {Corrosion of Nuclear- ' [ i
b
¥
t
]
[
i
i

b COVERAGE: The water corrosion of various types of stainless steel and

! : . alloys under high pressures and temperatures is {nvestigated from the
point of view of the use of these materialg for the construction of nuclear
reactors.  Attention is given to the following: the use of oxygen for pro-~
tecting steel againat corrosion, the behavior of steel in high-iemperature

- Card-+8-
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‘ : - Corrosion of Nuclear- {Cont. ) A ’ S0V/5256

i ' : water with various compositions, factors of metal stress corrcaion,
intergranular corrosion, the mechanism of corrosion cracking, and the
corrosion resistance of aluminum and z{rconium alloys. Conclusions
based on test results are included, No personalitica are mentioned.
Most of the articles are accompanied by references, Of 238 references
97 are Soviet,’ .
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NITSBERG, L.V.; YAKUBOVICH, 8.V.; KOLOTYRKIN, Ya M.

Electrochemical investigations of the protective properties of

lacquer paint materials and coatings on steel in an electrolyte

mediur. Lakokras.mat. i ikh prim. no.1:17-23 '60, (MIRA 1434)
R Protective coatings) - -~ = = . T
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s/o30/60/000/009/o16/o16 "f?vj;Qﬁf
B021/B056 SRR

BN AUTHORS: . Kolotyrkinm, Ya. M., Novakovakiy, V. ¥.
- ‘. , 'v‘—..\, . o - . 7 B
TITLE: The Theory of Corrosion and Protection of Metals

© PERIODICAL: Vestnik Akademii nauk 88SR, 1960, Ro. 9, pp. 130 - 133

TEXT: The authors review N. D. Tomashov's book: Tecriya kcrrozii ;
metallov. Akademiya nauk SSSR. (Academy of Sciences USSR). Institut V//
fizicheskoy khimii (Institute of Physical Chemistry). Izdaniye AN S5SSR
(Publishing House of the AS USSR) 1959. Edition: 4,000 copiesj volunet
. 590 pages} prices 35 rubles 70 kopecks. The book consists of four parts,
- . of which the first two deal with the theory of chemical and electro-

) ; chemical corrosion processes. In the third and fourth part, the resistance
to corrosion of technical metals-and alloys is investigated. The last two
parts are described as being carefully worked out, whereas the first two
containr many mistakes and inaccuracies which are enumerated. In this, the
reviewers refer to publications by A. N. Frumkin and K. F. Bongofer, and
their co.laborators. The third and fourth parts of the book, which deal
with practical problems, are deacribed as valuable. The first two parts,

o Cardt/2
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 EOLOTTREIN, Ya.H. (Moskva)

Behavior of the eloctrodo potonual in the transition of the
electrode from the passive to the active state. Zhur.fis.khim.
34 m0.5:1121-1130 My '60. (M12A 13:7)

1. rtsiko-khhichukiy Anstitut im. L.Ya. ova.
(llectrodel) (Passivation) - (lleetrondtive force)
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AUTHORS: - Florianovich, G. M., Kolotyrkin.Ya.M. BGO4/BO11
TITLE: Influence of the Chromium Content on the Electrochemical and

Corrosive Behavior of Iron”: Chromium*Alloys

PERIODICAL: ?okla?y Akademii nauk SSSR, 1960, Vol 130, Fr 3, pp 585-568
USSR) - : . v

ABSTRACT: . The investigations conducted in the authors' leboratory
' ’ (Ref 6) showed that the potentiostatic method allows an ob-
jective evaluation of the electrochemical and corrosive be-
-, havior of metal alloys. This allows the evaluation of the
-\“ anticorrosive behavior at different potertials and different
(active, passive) surface states. In the present paper the
authors used the' above method to investigate the behavior of
Fe-Cr alloys in 0.1 ¥ H2804 in nitrogen atmosphere. The de-

sired potentiel -was kept constant by means of an electronic
potentiostat. The concentration of the corrosion products was
determined colorimetrically, in some cases also gravimetrically.
The authors investigated pure Armco- and Hilger iron, alloys

Card 1/3 prepared from Armco-Fe with pure Cr (0,1-35% Cs) and alloysl/
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‘ _ 67916
Influence of the Chromium Content on the _ 5/020/60/130/03/028/ 065
Electrochemical and €orrosive Behavior of Iron - B004/B0O11 7

Chromium Alloys ¢ q

\

\ g '
. of the types 12Kh6, 1Kh13, Kh17, xhzat containing up to 0.4% Wi

in addition to Cr. The results are graphically given in fig-
ures 1,2, The curves reveal several sections depending on the
potentials active dissolution, first limiting current, pas-
sivation, overpassivation, second limiting current, new acti~
vation. The authors found the following: the dissolution rate of
pure passive Fe is lower by only one order of magnitude than
its dissolution rate with limiting current. Alloys with up to

4% Cr are not passivated. Alloys with 4 - 13%% Cr exhibit no
pasgsivation and no second limiting current. In alloys with more
than 13% Cr there odcurs no first limiting current. Their dis-

‘solution rate in the passive state is lower by three orders of

magnitude than that of alloys with less than 13% Cr. In the
potential seotion of the second limiting current and of the
active dissolution, hovever, there occurs a rapid dissolution

in the cese of a Cr content rising above 1%% (Table 1). These
results do not agree with the data contained in references 7,8,
but are confirmed by data offered by A. M. Sukhotin and E. I]*///
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; 67916 ‘
Influence of the Chromium Content on the 8/020/60/130/03/028/065
Electrochemical and Corrosive Behavior of Iron -~ | BOO4/BO11 7

Chromium Alloys

ASSOCIATION:

Antonovskaya (Ref 10) and M. Pra¥ek (Ref 11). It follows thut
the composition of an alloy is by no means & clear sign of its
corrosive behavior, but the dissolution rate is a factor of the
potential. The authors thenk L. A. Vanyukova and A, A. Babakov -
for the alloys supplied and for their advice, There are

2 figures, 1 %able, and 11 references, 4 of which are Soviet.

Nauchno~issledovatel'skiy fiziko-khimicheskiy institut im,
L., Ya. Karpova (Scientific Research Institute of Physical

PRESENTED:

SUBHITTED:

Chenistry imeni L. Ya. Karpov) 14///
October 1, 1959 by A. N, Frumkin, Academician

September 24, 1959
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KOLOTYRKIN, Ya.H.; CHEMODAIIOV, A.N.

Overvoltage of bydrogon on platinum, Dokl.A¥ SSSE 134 no.l:
128-131 S 160, {MIRA 13:8)

1. Fiziko-mmuuo-uy institut im. L, Ta, Karpova. Fredstavleno
akad. A.N. Frumkinys, .
(Hydrogen) (Overvoltage) (Platinum)
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s/oa1/61/ooo/oa1/oea/o94

B107/B147
AUTHORS: Nitebefg,.L. V., Yakubovieh, S.e Vuu Kolotyrkin, Ya. M.
TITLE: Determination,of the optimum content of passivating plgments

in dyes, and of the effeotive thiockness of,protective’coatinga
by electrochemical methods

PERIODICAL: Referativayy zhurnal. Ynimiye, no. 21, 1961, 460 sbatract
21P144 (Lakokraaochu. materialy i ikh primeneniye, no. 1
1961, 13-18) = o -

TEXT: The authors searched for faster test methods to shorten the ¥ime /ﬁ
required for elaborating formulas for guoh dyes. They gtudied the 7
guitability of electrochemical methods for determining the optimum content V/

of passivating pigment in the dye and the effective thickness of protective =T
layers. The following methods were applied: determination of the ’
electric resistance of the coating, and determination of the potential of
the varnished metal. These methoda proved %o be fully applicable. The :
authors investigated model dyes on drying 0il with a mixture of potassium
chromate - barium chromate, zinc yellow, zinoc oxide, red lead and iron

card 1/2 '
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b s/o7 1/055/007/014/019
11800 , B B132/B220  _

; AUTHORS: Bune, K. Ya., and\Eolotyrkin,'Ya.

' TITLE: Electrochemioal behavior of nickel in sulfuric acid in the

presence of various oxidizers

PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, no. 7, 1961, 1543-1550 —
TEXT: Eleotroochemical and corrosion behavior of nickel in sulfuric acid
were studied in the presence of Fe (804)3, or 09(804)2, or KMnO,,.or

K Cr 07, or 5202, or molecular oxygen, respectively. The device used

cqneisted of four cells with primary and auxiliary electrodes, reference
electrode, and additional eleoctrodes for purifying the solution before
testing. Teats and mixing of solutions were performed in nitrogen

atmosphere. At first, the dissolutlon rate increases linearly with '
increasing iogarithm of the concentration of oxidizers until a critical
concentration o (~O 01+g+equ/l) is reached. A critical potential

.{ (+0.120 v) a.nd a critical dissolution rate v (~6 10”7 °g/cm hour)

Card 1/§
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26313 : .
8/076/¢1/035/007/014/019 :
Electrochemiocal behavior of nickel in ... B132/B822¢

correspond to this oritical concentration. If the concentration is further
ingreased (°7°c)’ the dissolution rate decreases, and the electrods

potential is shifted to higher positive values. When the participation of
molecules and ions of the ‘oxidizer in the formation of the passivating
layer was studied, it was found that they shifted the elestrode potential
to positive values due to thair reduction on the metal surface. The
passivation of the metal is effected by adsorption-chemical interaction
between the surface atoms of the metal and the oxygen of the water. The
nature of interaction and the stability of the layer formsd are functions
of the electrode potential. The curves for the potential variation with
and without polarization of the Ni electrode have the sams» form and the
same number of flattenings for the same potential intervals (0.120-0.160 v
and. 0,260-0.360v) (Fig. 5), i. e., there exists, in principle, no differen-
ce between anodic and chemical passivation. When studying the corrosion
behavior of metals in solutions of oxidizers at potentials exceeding the
passivation potential to the positive side, the corresponiing reversible
redox potential of the system, the exchanga current io at this potential,

and the interdependence hetween reduction rate of the oxidizer and electrede
Ca:d 2/5
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potentiéil' have to be taken into ac'ccunt;_ The exchange currents qhserv'ed;-_.g '

are similar in the systems Fe’3+l Fe2* and.Ce4+lC,e3+. In the former ~ .., ¥
syctem, the electrode potential of nickel is praojoi.o,aily analogous to ‘

that of platinum in such a solution, whereas thé platinum hes a much more. )

negative potential in the latter system. The most affective .oxidizers = ..
are thise, in the presence of which the eleotrode potential of the coatedy .7
metal attains values in the range of maximum passivation of the metal -  ~'5}'35';
surfrce, thus, where the metal dissolution proceeds at a pinimum rate. - - ¢

There are 6 figures, 1 table,and 15 references: 5 Sovist-bloc and 10 mon- .7
Soviet-bloc. ) : , . L

ASSOGIATION: - Fiziko-khiniicheski‘f} institut im. L. Ya. Karpova _(Physico- .
chemical Institute imeni L. Ya. Karpov) L R

SUBMITTED: November“lz, 1959
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_ i o - © s/o76 61/035/007/014/019
Electrochemical behavior of niokel d4n ... " B132/B220 -

4 '. . \ .. v'. - - I :
" Fig. 5. Potential variation with time . J . ' o e :';“imj; 4
in anodic polarization of the Ni PR S o S
" electrode by a current of 1.1:107%a/cm el ' . ’
in 1¥E, 80, (1), without polarization . " [, .
-2 - s(oon- : .
in 1NE12$04+1 +2°107“NFe (504) (2), and ol . v
1NH,50,+1.8 10”2Rce (so ) (3) Legend: . <amrf ' X
(A)t{, »olts, (B) ¢, seo. l Rl

u

: L T w ] n(
o o L "'"‘9
Legend to the Table: Oxidizer ooncentration 1n 1NH 804, 4 : _
: : B potentisls, . e
¢) 1 from the polarization curves oa Pt,. a/om CuE

o : - (*) potentiala 1'hr after starting tho experiment | )
Card 4/5 ' ' - . : : S
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21571 .
' ’ .
g 300 106 138, 1108 sfoz0/61/13/003/05/0%0
AUTHORS: Kolotyrkin, Ya. M., and Giltman, V. A.
TITLE: Effect of chlorine ions on the electrochemical and

corrosion behavior of zirconium
PERIQDICAL: Doklady Akademii nauk SSSR, v. 137, no. 3, 1961, 642-645

TEXT: It was found in papers by E. A. Gee, L. B. Golden, V. E. Lusby
(Ref. 1, see below), D. F. Taylor (Ref. 2, see below), and L. B. Golden,
I. R. Lane, W. L. Acherman (Ref. 3, see below) that zirconium may be
corroded by chlorine ions under certain conditions. As these papers do
not permit exact conclusions on the causes of this behavior of gzirconium,
a more thorough investigation has now been made of the conditions, under
which Zr is corroded by chlorine ions. The dependence of the dissolution
rate of Zr on the potential was determined by a potentiostatic method
described by the authors in Ref. 7 (ZhFKh, 30, 1990, (1956)) and Ref. 8 ;X{
(DAN, 114, 1265 (1957)). The experiments were performed ir. 1.0; 0.1;
0.01 ¥ HCl; 1.0 N H,S0,, 1.0 ¥ KBr; 1.0 N KI. Pure zirccnium (99.8%)

card 1/5
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; s/ozo£61/137/oo5/025/o3o
Effect of chlorine ions on the ... B101/B208

was used as electrode. The liquid reagents were purified by distillation,
The solutions were saturated with N, which was bubbled through also during
the measurement. Fig. 1 shows the Tesult of the potentiostatic
measurements. In H2804, Zr was passive in the entire potential range

studied. In the presence of halogen compounds, however, Zr is dissolved
when a oritical potential ?cr is attained, ?%r remaining constant

irrespective of current density. The following results were obtained in
galvanostatic measurements: Temporary positive and negative shifts of
the potential are accomplished by increasing and reducing the current
density, respectively. The potentiaf'ilways returns to the value ?cr‘

HMeasurement of the charge curves also indicated that at first Zr is

‘polarized to more positive values than ?cr' At a constant concentration

of C17, the deviation of the potential from %r inoreases with the

current density. At constant current density, the deviation increases

with decreasing C1~ concenmtration. Addition of Fej+ exerted the same ef-
fect as application of anodic polarization. ch was attained at a certain

Card 2/5
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21571

s/020/61/137/003/025/o3o N
Effect of ohlorine i(Js on. the vos B101/

concentration of the iron salt. ‘Further increase of the concentration
of Fe5 had no influence. . I%{ was found visually that, when (?of is attain-

ed, an irregular corrosion ooours, whioh gives rise to the formation of
pittings, whioh inoreases with the current density. With deoreaning..
current density, the pittings are again partly passivated. This '
reversibility of the proocess is explained by the faot that at a ocertain
density of the polarization current, the affinity of Zr to the halogen
ion is greater than to. the passivating oxygen. The passivating oxygen
is displaced by the halogen ion, The irregular corrosion may be explain-
ed by the parmanent nonuniform distribution of the,plate current on the
metal surface. The assumption that the corrosion prooess is retarded in

1(4 -n)+

y time by the formation of primary complexes of the 2xC type oould

not be expenmentally confirmed. It may therefore be assumed that these X
' complexes decompose by hydrolysis, the chlorine ions are again liberated, -
and thus act as catalysts of corrosion. Mention is made of N. A.

Balashova and B. N. Kabanov, (Ref. 15: DAN, 121, 126 (1958)) and L. V.,

Vanyukova (Ref. 14: DAN 52, 917 (1945))
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{Transactions of the Conference on the Introduction of Radioactive
Isotopes and Nuclear Badistion into the National Bconomy of the
v.S5.5.R.] Trudy Vassoiusznogo soveshchaniia po vnedreniiv radio-
aktivnykh izotopov i iadsrnykh izluchenil v narodnoce khozisistvo
§55R, Pod red., N.A.Petrovs, L,I,Petrenko i P.S.Savitakogo. = .
Moskva, Gos.nsuchno~tekhn,izd-vo neft, i gormo-toplivmol 1lit-ry.
Yol.l. [General aspects of isotope applications. Instruments
with sources of radiosctive radistion, Radiation chemistry.
Chenical snd petroleunm refining industryl «

(Continued on naxt card)
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FETROY, H.A,---(continued) Card 2,

Obshchie voprosy primeneniia izotopov.
radioaktivnykh isluchenii., Radiatsionnais khimiia,

i

Pribory s istochnikami -
Khimi-

cheskaia § neftepererabatyvatushchais promyshlennost!, 1961,

340 p. Vvol.2,
materials,
Madicine]

i sel'skoe khoziaistvo.

Oonstruction and the industry of construction
Light irdustry, Food industry and agriculture,
Stroiteltstvo 1 promyshlenncat! stroitel'nykh mate-
~ rialov. Logkaia promyshlennoat’,
Meditaina,

Pishohavaia pPromyshlernnost®
1961, 267 p.
(MIRA 14:4)

1. Ysasoyuznoye soveshchaniys po vnedreniyu radfoaktivnykh
izotopov i’yadgrnykh*izlucbaniy Vv narodnoye khozyaystvo SSSR,

Riga, 1960,
(RadioisotopeS)_ .

(Rediation)
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—f . KOLOTYRKIN, Ya. M.y HEDVEDEVA! LA

i

Speciﬁc adsorption of iodine ions on silver. Dokl. AN 5SSR. 140
no.1:168-171 S-0 '€, (MIRA 14:9)

1. Figiko-khimicheskly institut im, L.Ya.Karpova, Predstavleno
akademikom V.A, Karginym.
Iodine-- sotopea) {Stiver) (Adsorption)
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KOLOTYRKIN, Ya.M.

-

Effect of anions on the kinetics of metal dissolution. pr.khim.
31l no,3:322-335 M ‘&2, (MIRA 15:3)

1. Fiziko-khimicheskiy institut imeni L.Ya.Karpova.
‘ (Metals) (Electrochemistry)
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KOLOTYRKIN, Ya.M,, doktor khim.nauk; FRUMKIN, A.N., akademik

—

Electrochemical research in India, Vest. AN SSSR 32 no.3:56-58
Mr 162, ' (MIRA 15:2)
(India—Electrochemistry--Research)
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KOIB%I}‘ ,‘v__.Y(‘E.QM‘o H KNYAZHEVA N V.M.
e . N

Behavior of the electrcde potential of anodically passivaisd

chromium and its iron alloys in the process of self-activation
in sulfuric acid solution. Zbur, fiz. khim. 36 noy€81232-1240
Jer62 (MIRA 17:7)

1. Flzike=khimicheskiy institut imeni Karpova, Moskva,
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. | 5/023/62/143/005/026/029~,».‘.i;_, ‘
' - ¢ - B101/B144 R Ve
/P P00 . | ST R
AUTHORS @ Gil'man, V. A., and Kolotyrkin, Ya. M.
3 ‘(; -
TITLE: Mechanism of pitting corrosion of zirconium in halide

solutions . , : .-

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 143, no. 3, 1962, 640 - 642

TEXT: In the previous work (DaN, 137, no. 3, 642 (1960)) it was presumed
theoretically that pitting corrosion of Zr in chloride solutions was a '
consequence of looal depassivation of the metal surface by chlorine ions..
This depassivation occurs when the 01~ concentration reaches a critical
value, thus necessitating an induction period. This assumption was SV
checked experimentally by measuring the time tm (sec), which elapses /}/ ’

after imposition of anodic poiarization until the minimum p, OcCurs in

the curve § versus %. Results at various current densities and electrolyﬁa
concentrations are (t , sec): B

Card 1/3.
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Mechanism of pitting corrosion...

s5/020/62/143/003/026/029

B101/B144 »
_ KBr KC1
i,afem® | 0,01 K_[0.1 N 1.0 N 0.01 N 0.1 ¥ 1.0 N
5~1o‘6 1200 1080 - 1410 1290 -
5.0 | 92.5 | 78.5 | 3.5 91 83.2 | 79.5 o
5:1074 9.6 . 8.3 7.7 10.0 8.0 6.7 é /}/
KC1 + Na2804 KC1l + NaQCO} Legend: (a) 0.05 H[Cl'} + 0.05 N[soi"] '
2 b c d (b) 0.025 N [617] + 0.075 N[soi']
2545 . bl - | (o) 0.05N[c17] +0.05 N[c02°]2
165 327 174 250 - =

13,9 | 32,9 1605 | 26 (¢) 0.025 N[c17] + 0.075 ¥ @05]

With increasing halide concentration and decreasing current density the
Teproducibility of the data decreases. - The mean deviation was in the case

of 5:107% a/om? and 0.01 N: 5 = 6%; of 51072 ~ 5:10~5 a/cm® and 1.0 N:

18 - 23%. The zirconium specimens were treated with dilute HF, It is
Card 2/3 ‘
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3/020/62/143/003/026/029 |
Mechanism of pitting corrosion... B101/B144 .

evident from the data that the quantity of electricity flowing through
the solution from commencement of polarization to commencement of
activation of the surface remains roughly constant, independent of
current density. The obsgrved deviation from this rule is explained by
the occurrence of reverse diffusion of the halide ions from the metal
surface into the solution at low current densities. 1In the case of
specimens oxidized in air, . coincided with the solution potential 3crit’ HeN

and was only 1/5 - 1/30 of the t in the cage of specimens treated with

HF. This is because the solution takes place less uniformly in the . L/}/
presence of an oxide layer than in the case of specimens treated with HF, !

so that the oritical concentration at the most active parts of the.- -
surface is reached sooner.  There are 1 figure, 1 table, and 1 Soviet
reference,

[a]

ASSOCIATTON: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico-
: chemical Institute imeni L. Ya. Karpov)

PRESENTED:  December 27, 1961, by A. N. Frumkin, Academician
SUBMI;?;D. _ Deoember 23, 1961 ,
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s

MEDVEDEVA, L,A,; KOLOTYRKIN, Ya.M,

Effect of the pH of the solution on the adsorption of iodine
ions on a silver electrode. Dokl. AN SSSR 143 no.6:1384-

1387 Ap ‘62, (MIRA 15:4)

1. Fiaiko-“hi.nicheekiy institut im. L,Ya,Karpova. Predstavleno
‘akadamikom A,N,Frumkinym.

(Iodine) (Adsorption) (Hydrogen-ion concentration)

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000823930011-4"



"APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000823930011-4

T e s e oTed

B

_ KCLOTYRKIN, YA.M.
"Pitting corrosion of metals.”

Report submitted for the Second Intl. Congress on Corrosion of Metals
d New York City 11-15 March 1963

INSTITUTE OF PHYSICAL CHEHI-STR!, MOSCOY
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TOMASHOV, N.D.; AL'TOVSKIY, R.MWMM.M—_Z doktor khim,
nauk, retsenzent; PREOBRAZHENSKIY, A.Yu., red.;
YEVSTAF!YEVA, N.P., red. izd-va; SMIRNOVA, G.V., tekhn,red.

[Titanium corrosion and its protection] Korroziia i zashchita
titana. Moskva, Mashgiz, 1963. 167 p. (MIRA 1637)
(Titanium--Corrosion)

REGaE
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0/064 63/000/001/003/007 fE

: 3101 H1B6
AUTHOARS: . Kolotyrmn, Ya. 5!., knve. neva, V. M. »
'_VfT;TLE{,f,;TZ;Experlmental and. theoretxa&l basea of anod:o protectxon for

‘matala in es@x.’ssiva medift T

PLPIOJI&Ai-4i

[ S

TUAT. Papers puhl,shed 1n 1943; 1962 on nrotect;ng agalnst corroszon by -
metal pasolvaulon are- revzewed. Referring to ‘their own papers (Z.° phys.
- Chem.~214,.264 (1960) and ‘ZhFkh, 35,1543 (1961)), the authors show that’ -
: - the redox potentlal % is inadeqguate to characterize the. pa551vat1ng effect;
T pf oxidizing dgentsiyi-Kinetic factors: were shown "o play an-important part, -
too.  “Protection of steel agaxnst corrosion. by contact with an anodlc pro-
‘tector is mentioned. The-use. of enode current meking it p0351ble to - -
maintain e certain potentizl in the metal is said to be more rellable. R
There. are 10 flgures, 2 tables, and 61 references. R

,Ciard e <” R
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5/06 63/000/002/001/005
Bﬂ( 166 S :

- ; Krw&shev&. V- Ho
' 5Experiment&1.and;theoretical founéatious of ancdis ccrrosicn
_proteetzon og metsls incqueasive media _ .

PERIODICAL; Khimiohéeke,ga promysh’ennost' “ne. 2. 1965, 1 - 7

TEXT. Thia is.a- continuatien ol an earlzev paper: (Khim. p*om. noe-fy: 49 BEEAR -
i (1963)) dealing with problems of snodic cdrrosion protection in practice. 1 ’
" -The applicability of enodic:protection-is- limited to metals tending fo - 1" N
- anodic -passivation-and- ghowing a- certain-region of optimum passivation on - [. &
i “the corresponding: ?otentiostatie ourve. The mediun should be sufficiently |- -
i ~‘conducting ' because the- object to be protected-mual-be completely polarized | -
ctby -the -ancdie’ current., Po-avoid electrclysis .of -the solution ‘which: might :
. entail a change in the compcsitzon ‘of the medium and an increased con-* ' :
i sunption in anodic: current, the working medium must ‘be sufficiently stable |. K
.. or completely indifferens at the potentials applied to the qbject. The.
potential can be mainteined in the optizum passivation region by threes
" methedas (1) by applying to the object a potential from en externzl d-¢ ' .
i source/with stable em?; (2) by maintaining tbe potentiel of the objeot EEIRE
Caxrd 1/2
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Experiggmﬁéi» étl_d_,tﬁco.ieﬁ_iéﬁ):._iﬁ%@%ﬂid&fiﬁi}ﬁ. .'. .~ B117/B186 -

3/000/002/001/005

*T.ehfough71ﬁ€éf&i§£ént“ﬁdldﬁiiétiéé'ftda:én'éiﬁeraal'd-c sousce; (3} by asine B

be done by means of a patentiostat. At the present time two typea are i
- knowns the electronic and eleatronic

8. M. Florlanovich, A. N. Chemodanov, Problemy fiz. khim. (Problems of | B8
" Physical Chemistry)(in press}). Exanples are given of the practical use i . ' §
- of anodic corrosion protection, taken from Papers by western and Soviet

" in medis-containing strong oxidants can be protected; (5) the. principle of i
- establishing and mainteining a constant potential with o potentiostet in |
- anodic protection will be of great use not only in general but also im =~ | °
--local corrosion protection;- Ther )

teining a sharply deternined potential ¢f the metal conztruction. This can . - 3

d eleq -mechanical type (. Dugdale, Corca= | 9%
sion Technology, 8, 77?(1961); fa. K. Kolotyrkin, I. Ya. Bryksin, - S

authors. -In sonclusion the advantages of applying anodic corrosion pro-.

~ taction are:pcinted‘99§!;;(1)J3485919519d;ofuthe,materialAslowerLb¥~3»toei~~§;~—?i
orders of magnitude, giving the protected object longer life ‘as well ag
~making. it possible to use thae-object unéer rigorous conditions. Instead
“of nigh-alloy steels, less expensive low-alloy steels can be used which are
~—~Gasily obtained; (2) no undesirable oF Getrimental additions, inhibitors or

oxidants have to be added to the soluticn; (3) the working medium is not .
ontaninated by corrosion produsta; .(4) metal structures in scid media and !

e-ere 7 figures and 2 tables.
Caztd;2/2_~_,,._; . SRR S Ll

PSR F e S
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KOLOTYRKIN, Ya.M.; KNYAZHEVA, V.M,
i wRgen

Experimental and theoretical principles of the anodic protection
of metals from corrusion in aggressive media, Khim. prom. no.2:
81-87 F 163, (MIRA 16:7)

(Metals—Corrosion) (Passivation)
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5/020 05/148/005/020/029

B190/B102
. |, AUTHORS:  Koloyrkin, Ya. M., Golovina, G. V., Florianovioh».G- S
2 ETITLE; o ‘Depassivating action of halide ions on alloys based on ironm ;|

PERIODICAL: Akademiya nauk SSSR. Dokiady, v. 148, no. 5, 1963,
- 1106~ 1109 .

TEXT: In orxrder to obtain reliable data on the pitting effect arising on
. Pe-Cr and Fe-Cr-Ni alloys in electrolyte solutions to which halide ions i
" were added, all factors were investigated that affect the transition” !
ability of these alloys from a passive into an active state due to the 1 .
. presence of halide ions. This ability is characterized by the activation |-
- potential q measured from either the anodic polarization curves or the . " .
i

.; variation of potential with time” for constant anodic ourrent. In the .
i latter case § o deperds on the ourrent density according to the Taf_gl law.}' ;

\, vas also meakured in dependence on the pH at constant halide lon -

concentration and on the latter at constant pH, and finally on the Cr vt

i card /3.
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.There are 4 figures.

'ASSOCIATION: Fiziko-khimicheskiy institut im. L.ya. Kerpova (Physico- . ~

'SUBMITTED:  October 12, 1962

0/63/148/005/026/029 " |
B1Q2 S

D - /1
Depassivating action of halide ions ... B190

 and Ni contents in the alloy. These measurements were made mainly the |

steel of type 1X13 (1Kh13) in sulfuric acid solutions. When Yo i plotted:

i
I

versus CSOZ'/cHal" with oonsﬁant cHal' = 0.01,‘ it may be seen that qa

increases exponentially with inoreasing Soi"concentratibn for both €1~
and Br™ ions. The remaining results are to be seen from the figures.

chemical Institute imeni L.Ya. Karpov)

PRESENTED: ~ October 16, 1962, by V.A. Kargin, Academician
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Depaasivating aotion of halidc 1onl;

al

_ o | 5 'z'ap.——.'s'b |
- it ey = e N SR
. Fig. 2. _.li “of 1Kh13 steel as a s ‘:,jFig. 4o 4, of Fe- 0% "alloy as a

o “function of the C17 (1) and the  ° function of the chromium concentra-
- Br~ (2) concentrations-at pH=2 and - - tion (1) and of the nickel added

.~ of the pH- in.a 0. 1y bromzde .. . - .%o the alloy %227 (Kh22T) (2) in . .
solution (3). e o =0 -7 041 N oohloride solution: of pH 2. |
- . ' S - SRR . ‘ ‘ - .. -A K . .. R ~.:..- . :_ w0
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FLORIANOVICH, G.M.; KOLOTIRKIN, ‘Ia.)(.

) Pagsivation characteristics of iron-base alloys. Dokl. AN SSSR
. 151 no.l:l44-147 J1 163, (MIRA 16:9)

1. Fiziko-khimicheskiy institut im, L.Ya.Karpova. Predstavleno
a.kademikom Ao .Fl‘lmkimo

(Iron alloys) (Passivation)
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E FREYMAN, Lo.I.; xommgg.x;[u, Ia.M.
Pitting corrosion of iron by perchlorate ions, Dokl. AN
SSSR 153 no.43886-888 D '63, (MIRA 17:1)

. 1. Piziko-khimichesidy institut im, L,Ya. Karpova. Pred-
stavleno akademikom V,A. Karginym.
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KOLOTYRKIN , Y8 s-diansmamacs

—"“""-’“

"Influence of Anions on the Kinetics of Metal Dissolr*ion."

Report presented at the llith meeting CITCE, Intl. Comm. of Eledrochemical
Thermodynamics and Kinatics, Moscow, 19-25 Aug 63,

Karpov Physico-Chemical Institute, Moséow, USSR.
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KOLOTYRKIN, Ya,M,

R acrey

Pitting cori'osion of metals. Khim,prom, no.9:678-686 S 163,
(MIRA 16512)

o] 2 ,a
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KNYAZHEVA, V.M,; KOLOTYRKIN, Ya,M.; VEDENEYEVA, M.A.; RAMAZANOVA, R.S.

Use of the potentiostatic method for investigating the inter-
crystalline corrosion of austenite chromium-nickel steels, Khim,

prom. no.5:381-390 My '64. (MIRA 17:9)
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"! .AGCESSTON NR:; APLO3A543
: AUTHORS: Gil'man, V. A.; Koloty*rkin, Ya. M.
ziréoni&m in acid fluoride -

v
Pl

| TTTLE: The mechanism of dissolving
' ~solutions

! SOURCE: AN:SSSR. Doklady*, v.. 155, no. 5,196k, 1155-1158 : b
3 . i . [ .

-golution mechanism, dissolution kinetics, _
zirconium:oxidation, rate-of solution |

» ABSTRACT ¢ The kinetics of hydrogen evolution and the kinetics of i

' zirconium dissolution were examined inithis investigation to deter-

| mine the mechanism by which zirconium is dissolved in acid fluoride

| solutions.. Data was obtained from solutions_of 0.1N H,50;, + xWF
‘where.x is the concentratjon varied from 10-3 to 1N. ayréx cells

i were used for [ HF_/<107“N and teflonor polyethylene cells for

{ [HF_J.=10-2N; equivalence of results was claimed. The zirconium :

| glectrode preparation was described reviously by the authors (DAN,:
137, 642 (1961); DAN, 1L3, 6L0 (1962?) Solutions were nitrogen :

* TOPIC TAGS: zirconium,
. hydrogen .evolution kinetics,

i
L)

purged although air does not affect rate. The solution rate was
' éi_q}.eit;iéned by, anode current and by colorimetry using xylenol orange
ard .

‘}. R it s Chtest L Jee s - - B e T Ta . Lo -

¥

o

B . |AccESsT . S
=P APPROVRD ABIOREENSE: 09/18/2001,  CIA- ) 02001 1
ik aiac-?ng,findicaéér The effect ; /2001, CIA-RDPS6-00513R000823930011-4
+ .. [claimed. - I re e ellect of mixing! ‘ - SR S
in thé‘MﬁféigLresulta for 800't07120385237m§tud1e§, and authors - . .
nn magnet caraoyvis, SUIITEr. Reblacing the 13 mm magnes groSSE
i) Iy . n . : .
€3t32“83 also independent g;egggtgg.:hfactor of about
o stonge. It was: concluded that the digs

is a two step e
; P, process: tr ,
zirconium metégz eri zgng fig:g:step Involving

lution’ of . 2 + 2H.A xid , :
the oxidation Product @ith tha gggcgggiggﬁgnd steyndiapo-ﬂr
reaction: .

- ¢2r0, + -
. j9r02 * nHF —=2rP (OH) ;o + (n
" |1s fouhd in the Mage ‘o0t (n-2)H20. The basis for ¢ on: .

k- -{of thé«elé‘ét'?f,‘;gact that the evolution of -hydro or this. conclusion

. ‘Orig. art 'hgé‘ reaction whose rate depends gen is independent

- e ¢ 3 figures and 4 equations. only on potential, -7l
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Figiko-khimicheskly inatitut im. L. Ya. Xarpova {Tnstifute of Physico~
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I
KOLOT{RKIN, Ya.M.; FLORIANOVICH, G.M.

r d
Chemical mechanism of the dissolution of 1ir :oln, cl;r;mizum, an
their alloys in sulfuric acid. 7achch,met. 1 NO, ( F RA 18:5)
l65.

. ceni
1 'Nauchno—issledovatel‘skiy £1ziko-khimicheskly jinstitut imen
K;rp(ﬁra , Moskva.
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lower the rate of change in gotentlal'tbe move dé

5(:.3(. tne Lower w:.x.}. be the fixed dissolution rate. 7
shich is wore positive than the tnitial one. 'Such a method makes £t pog~ "

not rmly the rate of passivation
.2 effect of halide ioms.

eply will the metal be pas 1
for the metal at each g fven: po=

of the alloy but aiso the rate of f

This methad was than used to study the !

initial stages of pii

= of. vameu:;facx:m_cn the kinetdes of the
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 tion on prulz.mnarll pavsnrated a oy. 3
used with_the help-of which anods polarization curves were tak
+iz —~+entizl of the alloy C017ts 64 v/fgec. The satzsfactcry agreempnt'o 3
V s-2d ragnults nrovided confirmation of the independent oo rrence of
~tivation and passivation in the in:tisl 5Tages 3l :"L_ activation
; halide ions. Orig. art. has: 7 figures, & equations.
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Investigating the effect
i neutral solution,
chemical behavior of iron and eteel in a (MIRA 16:5)

Zashchemet. 1 no,1:77-83 Ja-F '63.
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Tnvestigating the effect of enlons on the pass
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TITLE:  Influenc X
‘of hydrechloric acid - . Ry :
' SOURCE: zashchita météllov.;v.'l,’nd. 3, 1965, 272-276, and inbert facing p. 274 t,zf.
8 TCPIC TAGS: solution concentration, electric potential, potentiometer, ancdic Te="|
- Eining R o : _ : E !

. ABSTRACT: The anodic bahavior of 99.9% Cp she ‘
| 'Bf HC1 with additions of water. Measurements of the e

by means of a potentiostat up to 50 mvi at room temperature,

,‘measured relative to a gaturated aqueousvcalomel electrode, Data were prescnted in,
~ithe form of anodic polarization curves (potential as a function of . lg j-a/cm?) for l-—
“igp in 01, 0.5 and 1.0 N HCY in methanol with varying additions of water, i. e« 0, -
‘1, 2, 3, 4, 5, ud 10%, Special experiments wera run on 0,1 ¥ ECL+ 0.9 ¥ LiCl so-! ~ -
.lutions in which the uclditlel\-iou'cqncentration was varied; this did not appre- Rl

ets was studied in nethanol Golutiohﬁ; '
jectrode potential wire made !
aad the potential was
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ciably influence the. inetics of active solubility. Although adding water did not |
'affect the reglons of'active solubility, adding it to the solution up to saturation!
_ the potentiostatic'curves,in"the”direction of more positive potentials. The |
jactivation potential was plotted as a function of H,0 concentration, for 0.1, 0,5, ' 1
‘and 1 N HCL solutions. In all cases the potential increased with increase in H20 |
‘concentration, the slope of the curve decreasing with higher acidity of solution.
_iThe activation of the Cr surface sometimes resulted in pitting, which vaniphed when i + NS
. ‘the Hy0 concentration was increased beyond a eritical limit--3.5% for 0.1 W HCI and: . [N
- :g% for 1 N HCl solutions. In these cases the activation potential was displaced |
- 'to the more positive side of the overpassivization potentials, Comparisons were made
.. :between cast and rolled electredes; the anodic polarization curves in both cases—A,-§-—q .
jkwere similar, while the form of the pitting attack was -essentially differént.f’?hus;: e
- for low Hz0 concentrations, there were differences, while at higher H0 ccmcentra- S
. itioms pitting did not depend on thgfstructuregﬁ Based on the experimentalidata, the ;. :
°* paggivation of Cr,in.acid_solutibns\jg,rglatqﬂ]to;its interaction with Hp(i mole- .. ;.
‘lcules. - The first;stgge;pf”th{gﬂintéracti@n}dSuhypcthasizgd to be the absqrptiom of |
"ithe- H,0 molecule at the ‘pagsiv¢ization ‘potential leading “to the diapla_cement;pfﬂl‘.;_
" l{ons from the surface. Using this dpprosch, the ghapa of the polarization curves * i

ichanged’

: Fard 2/3

==

APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000823930011-4"



"APPROVED FOR RELEASE 09/18/2001 CIA-RDP86 00513R000823930011-4

RO A R S LT oo | R T A SO EA

SEATLR I

L 420L-66 .
- | AccessTon NR: Apsovual |

‘are deduced, ‘and’ the role of' act:.vatlm-passwization of Cr in acid solut..eas :.s
: explained Orig. art. has' 3 figures. : L '

. ASSOCIATION: Nauchno-issledovatel'skiy fizxkc-khimcheskiy institut im. );. Ya.
S Wicochemical Scienﬂ:ific Rese ngt
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Structural corrosion and the passivation of iron. Gashch, mgt..
1 no.3s286-292 My-Ja '65. (MTRA 18:8)

1. Neuchno-issledovatel'skly fiziko-khimicheskiy institut imeni
L.Ya. Karpova, Moskva,
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SKLYAROV, A.T.; KOLOTYRKIN, Ya, M,

Effect of carbon monoxide on the electrochemical behavior of
nickel and iron. Elektrokhimiia 1 no.33360-363 Mr 165,
(MIRA 18312)

1, Piziko-khimicheskiy institut imeni Karpova,.

FRONVED ; 1K GORQDETSKIY, V.V.: DEMBROVSKIY, M.A.j i
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Effect of potential on the rate of platinum dissolution in hydro-

chloric solutions. Zashch.met. 1 noe4:433-435 Jl-Ag 165,
(MIRA 18:8)

1, Nauchno-issledovatel'skiy fiziko-khimicheskly institut imeni
L.Ya, Karpova, Moskva.
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‘TITLE: . Electrochemical study of the influence of C, Ti, and Hn gn the corrosion. . ..

resistance of Cp-Ni-Hn steels, I. Amodic behavior*l = = EREN .
o , .
SOURCE: Zashchita metallov, v. 1, no. 5, 1965, 465-472 7 : R -

TOPIC TAGS: corrosion resistant steel, corrosion resistant alloys, passivator ’ o
additive, anodic oxidation ' R

ABSTRACT: The effect of lowering Ni content, while raising the Mn content, on the -

anodic behavior of 1Kh18NOT !$keels was studied. Further, the effects of heat-treat-

ment, and varying C and TI,contentsr(Ti:C anging from 3.9 to 6.5) were noted.d )

Chemical composition, post heat-tmatn;ent\ ifcrost;:ucium: and zxi\i:gﬁxizng:;rasm-
talline corrosion are tabulate “for five steels of cowp ;

;2§§§z::- Cr (16.3-18.4%), Ni (4.8-8.9%), Mn {trace-10.3%), T% (trace-0:52%) and

¢ (trace-0.13%)., Only 1Kh18N9T steel exhibits a tendency to intercrystalline corro-
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sion. These steels were heat-treated by quenching in water from 1100°C, and temper- -
ing at §50°C for two hours. Anodic polarization curves {potential, ¢ vs. negative
log of the current density i-amp/cm? are presented). The samples, & X 0.7 x 0.06
cm, were hermetically sealed in glass tubes containing 1.0 N HpS0, with a nitrogen
atmosphere; the measurements were made at 20 and 70°C. These cells were measured :
relative to normal water electrodes by means of an eiectronic potentiostatgf These R
curves %how that the lowering of/nickal content to 5% in_stainless steelg! of type - T

‘Kh18Ng\while -increa ,.10%, does not influence the speed of dissclu-

: he: st 6f§ﬁbiéhtials (from =0.05 to 1,35 vo v .

; urrent -of -passivation. "1in =38 32} -sacong :
vation, the speed of dissolution of Cr-Ni-Mn steels decreases with potential, which:
is more for steels with higher Mn content. The phenomenon appears to be associated
with anodic oxidation of the Mn. The Cr-Ni-Mn steels which have the ??%;'ni e~

" ferpitic structures ae more resistant 1o -intercrystalline corrosior.ib! éai con-. ..
cluded that intercrystalline corrosion can be better controlled in steels by lower~ -

ing the carbon content: C, rather than depending on Ti stabilization, since in the

latter case there is a shortened region of stable passivation. Orig. art, has:
4 figures, 1 table. T
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Anodic protection of heat exchangers made of 1Khl8N9T steel in
concentrated sulfuric acid at temperatures of 100 - 120°. Zashch,
met, 1 no.5:598-600 S-0 '65. (MIRA 18:9)

1, Nauchno-issledovatel'skiy fiziko-khimicheskiy institut imeni
L.Ya,Karpova, Moskva, '

g‘ﬁ L Gf il
APPROVED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000823930011-4"



CIA-RDP86-00513R000823930011-4

B I SRR GRS R AT Fae A

"APPROVED FOR RELEASE: 09/18/2001

PR R fis* E?T Tl i [ TS

S

V Wi K Y? M.
FREDA, LaTo3 KOIOTIREDN, Yo e s
b ne motentlsi fo e
Trfech of the acidlty of ube med un °{’ ti . ;, e
:.;.t’c e Fpahah,mate L A obs 725716 s 12011)
Tash ]’ ivn La3ngle 7 s (r)“t_. )»Jl;.ﬂ ‘
- entte draiiton el

’t\.:_!

Ifm.t-l“\(v—isa'tedo.m_, Yoty £1 glkewkhimiche

1‘.;-’.'0 \’H 3. \rn‘, MO“ﬂ\Vﬂ..

415?»-‘%(%&& e *..' «l & SR it
APPROVED FOR RELEASE 09/18/2001 CIA- RDP86 00513R000823930011 4"



"APPROYED FOR RELEASE: 09/18/2001 CIA-RDP86-00513R000823930011-4

B o e A R T SR G I O RO P P TR

RET b

GOmVINA, G.V, ; FLORU\NOVICH, G-MG;MYRKIN » Y&u Mo

) =

Causes of the inhibiting effect of halogen ions on the dissolution
of iron and sheel in sulfuric acid. Zashch, met, 2 no.ltlile45
Ja~F 166, (MIRA 19:1)
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